From the Department of Internal Medicine, Tohoku University
School of Medicine (Director: Prof. T. T o r i k a i) ( CASE REPORT Case 1. A 42-year-old woman was admitted to this University Hospital on April 12, 1960 , whose main complaints were arterial hypertension and periodic paralysis.
Past medical history revealed hypertension and albuminuria since 4 years ago. In 1956, the blood pressure was 200/100 mm. Hg. Since January, 1960, 258 she had occasionally been suffered from headache, dizziness and dullness of shoulder, On March, 1960, she had been suddenly troubled by periodic paralysis, and spontaneously recovered after five days.
Physical examination
Well nourished woman in no apparent distress. There were no signs of Cushing's syndrome and edema. The blood pressure was 224/108. The heart showed a left ventricular enlargement without murmur. Funduscopic examina tion showed grade 3 constrictions of the arterioles, retinal hemorrhage and arterio venous nicking, but no exudation.
Laboratory findings
The results are shown in Table I . Urine volume varied between 770 and 1,770 ml. Urine culture was sterile. As to the renal status, the reaction of the urine was alkaline, showed a trace of albumin and the specific gravity was 1.001 1.018. Potassium clearance was 15.8 ml. per minute. The electrocardiogram revealed left ventricular hypertrophy, flat T waves followed by a prominent U waves and negative ST displacement, suggestive of hypopotassemia. Retroperitoneal air insufflation test showed thumb-sized tumor-like figure at right adrenal. Serum electrolytes concentrations were sodium 143, potassium 2.8, chloride 104, and bicarbonate 28.3 mEq./1., respectively. Plasma pH was 7.42. The urinary output of aldosterone was 2.8-45.6 mcg. per day. Fasting blood sugar was 74 Well nourished man in no apparent distress. There were no signs of Cushing's syndrome and edema. Bilateral funduscopic examination showed marked arteriolar spasm and slight arteriovenous nicking but no hemorrhages or exuda tion; the optic discs were clear.The heart was slightly enlarged to the left. The blood pressure was 206/110 mm. Hg.
The laboratory findings are listed in Table II . Urine volume varied between 610 and 2,360 ml. The reaction of the urine was alkaline. Serum electrolytes determinations showed a persistent hypopotassemia and moderate alkalosis in the presence of normal serum sodium and chloride levels. The electrocardiogram showed left ventricular hypertrophy, negative ST displacement and flat T waves followed by a prominent U waves. The salivary Na/K ratio was 0.75. Urinary aldosterone excretion was 10.0-18.1 mcg. per day. Potassium clearance was 10.5 ml. /min. Retroperitoneal air insufflation test showed tumor-like fugure at right adrenal. An intravenous glucose tolerance curve was of the mild diabetic type.
A transabdominal laparotomy was performed in January 24, 1961, and as the result, thumb-sized adenoma was found at right adrenal gland and was removed. This adenoma weighed 1.8 mg. and contained 0.2 mcg. of aldosterone per gram tissue.
A month after the adrenalectomy the blood pressure lowered to 140/90, plasma pH from 7.50 to 7.39 and CO, combining power from 31.2 to 27.5 mEq./1. and serum potassium rose from 2.8 to 4.9 mEq./1. Urinary excretion of aldosterone decreased to 0.7 mcg. per day. 
Physical examination
The patient was well developed and nourished. There were no signs of Cushing's syndrome and edema. There was no cardiac enlargement. Bilateral knee and ankle jerks were positive, but gait and action were normal. Funduscopic examinations showed arterial spasm and slight arteriovenous nicking but no hemorrhage or exudation. Blood pressure was 198/82 mm. Hg. litre per day. The reaction was alkaline. Plasma pH was 7 .44, potassium 2.6 mEq./1. Potassium clearance was 23.4 ml./min. Urinary excretion of aldosterone was 3.5-18.1 mcg. per day. Electrocardiographic findings showed a low T waves followed by a prominent U waves. Retroperitoneal air insuffia tion test was not performed. On April 13, 1961, laparotomy procedure was done and thumb-sized adenoma was found at left adrenal. This adenoma weighed 1.4 gm. and contained 0 . Firstly, 300 or 600 mg. of SC-9420 was given to these 3 cases for 6-7 days with the intake of 170 mEq. of sodium and 100 mEq. of potassium per day. In Case 3 only, furthermore, a larger amount of SC-9420 as much as 1 ,200 mg. was given orally for 4 days with the same amounts of intake of electrolytes. Secondly, since the blood pressure became almost stable after about ten days of salt free diet, 300 mg. of SC-9420 was given for about one week.
Thereafter , 10 gm. of potassium chloride was simultaneously loaded per day.
Thirdly, in Case 3 alone, the blood pressure having been lowered by the administration of hydrochlorothiazide, 300 mg. of SC-9420 was then given . Furthermore, 10 grams of potassium chloride was simultaneously loaded . After the removal of adrenocortical adenoma in these three cases , SC-9420 was orally administered at the daily dose of 300 mg. giving daily intake of sodium at 170 mEq. and of potassium at 100 mEq.
Fluids were allowed ad libitum in all experiments. During these ex perimental procedure, the blood pressure was estimated. Urinary aldosterone excretion was determined by a modified method of the chemical procedure of Nowaczynski et al. 10 The normal value obtained in this laboratory ranges from 0.6 to 5.4 mcg. per day, with a mean of 2.9 mcg. for normal subjects on unrestricted diets. The total output of sodium and potassium for each period was calculated and expressed as mEq./day. Serum was periodically obtained for sodium and potassium estimations. Measurements were made of sodium and potassium in serum and urine, by flame photometry.
RESULTS

Effect of SC-9420 on diets containing normal amounts of sodium (Figs. 1-3)
The influence of SC-9420 on blood pressure was insignificant in two patients during the administration. But in Case 3 alone the systolic pressure tended to fall. Administration of SC-9420 revealed the poor natriuretic . response. Urinary potassium excretion decreased moderately and aldosterone output increased significantly in all cases, while urinary and serum sodium was barely altered. Also serum sodium and potassium little changed. For two to three days after with drawal of the drugs a slight increase in potassium excretion was noted, usually without change in urinary sodium output. SC-9420 was administered in Case 3 at the dose of as high as 1,200 mg. daily, but neither increase in net sodium excretion nor depression in blood pressure were observed but potassium excretion decreased.
Effect of SC-9420 on salt-free diet (Figs. 1-3) When sodium intake was restricted to almost zero, there resulted a prompt and impressive decrease in urinary sodium excretion coincident with a tendency to fall in blood pressure. Potassium excretion decreased in Cases 1 and 2 but not in Case 3. Aldosterone excretion was a little increased by the drug in Case 1, but no prominent change was observed in other remaining two cases.
After the stabilization of arterial pressure on salt-free diet, the administration of SC-9420 resulted in a striking fall in blood pressure with a marked increase in urinary sodium and a decrease in urinary potassium. Urinary aldosterone excretion increased slightly in two cases except Case 1. As to serum electrolytes, a fall in sodium and a rise in potassium were observed. These changes in serum electrolytes became more significant in conjugation with potassium loading, and There was an indefinite depletion in blood pressure with the decrease in urinary potassium excretion but an increase in sodium excretion on a normal a mounts of sodium intake. On sodium deprivation, SC-9420 induced a marked depletion in blood pressure with natriuretic response.
negative balance in sodium and positive balance in potassium occurred. Serum sodium fell to 136, 141 and 137 mEq./l. in Cases 1, 2 and 3, respectively. Serum potassium rose to 6.5, 7.5 and 5.3 mEq./1. in Cases 1, 2 and 3, respectively. Urinary sodium excretion increased more markedly, and potassium excretion increased simultaneously. The blood pressure fell to 120/80, 124/94 and 120/88 mm. Hg. in Cases 1, 2 and 3, respectively. At the same time, the electrocardio graphic findings showed a disappearance of U waves and an appearance of tall, peaked T waves with a narrow base. In all three cases the suspected symptoms of hyponatremia occurred; easiness to fatigue, headache, nausea and losing of appe tite. Clouding of consciousness occurred in Case 2. So, in this case, 15 gm. of sodi um chloride in 60 ml. of water were given orally. The saline administration completely relieved these complaints in about 2 hours. But the blood pressure did not elevate in spite of the saline administration. There were an immediate decrease in urinary sodium and potassium excretion , a rise in blood pressure and serum sodium, and a fall in serum potassium , on withdrawal of potassium load ing and cessation of SC-9420 administration . In 2 cases except Case 3 potassium administration without SC-9420 did not induce any change in blood pressure , but sodium output slightly increased . When sodium deprivation and potassium loading were concurrently made in 2 cases except Case 1 , the result showed also insignificant change in blood pressure although urinary sodium increased .
Effect of SC-9420 by the simultaneous administration with hydrochlorothiazide (Fig. 4 ).
This effect was tested in Case 3 only. The administration of hydrochloro thiazide alone induced an increase in sodium excretion and a fall in serum potassium. The blood pressure changed insignificantly. After seven days of hydrochlorothiazide administration SC-9420 was concurrently given at the daily dose of 300 mg. The result was an appreciable reduction of blood pressure accompanying with a slight increase of sodium output. Serum potassium rose markedly to 4.6 mEq./1. in spite of a slight decrease in urinary potassium . Under this condition, loading of 10 gm. of potassium chloride lowered the blood pressure to 120/76 mm. Hg. and increased sodium excretion. In this case, the intravenous administration of 750 ml. of 0.9% saline solution did not induce a rise in blood pressure. When the treatment with SC-9420 was discontinued, the sodium output decreased but the blood pressure remained in a normal level for four days after the withdrawal, thereafter, rose again although hydrochlorothiazide was administer ed continuously.
Effect of SC-9420 after adrenalectomy (Figs. 5-7) SC-9420 did not induce any changes in blood pressure and serum electrolytes when it was given after the operation.
As to electrolyte excretion, sodium did Fig. 5 . Effect of SC-9420 upon blood pressure, serum sodium and potassium, and urinary aldosterone, sodium and potassium in Case 1 (after operation). (Table  ‡W) . 1) The effect of SC-9420 on 3 cases of primary aldosteronisin caused from adrenal adenoma was studied.
2) SC-9420 influenced only on the potassium excretion on normal intake of salt, while not on sodium excretion. This potassium improvement was suggested to stimulate the aldosterone secretion in this disease.
3) Effect of SC-9420 was changed not only by the amounts of miner alocorticoid, but by the degree of activity of renal tubules to electrolytes . 4) It is suspected that the hypotensive action of SC-9420 is caused not only by sodium excreting effect and the decrease of total body sodium, but also by other unknown factor. 
